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These are Maxwell's differential equations of the electromagnetic field. In order to use them with the signs given in (5), the coordinate system must be chosen in accordance with Fig. 82. In these equations the current density j' defined electromagnetically may be replaced by the current density j defined electrostatically by introducing c, the ratio of the electromagnetic to the electrostatic unit. Thus
i\ i' = c,   jx \jx = c, etc .....    (6) Hence, by (5),
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These equations are independent of the nature of the medium in which the electromagnetic phenomena occur (cf. note i, page 263), and hence they hold also in non-homogeneous and crystalline media.
The value of the ratio c can be obtained by observing the magnetic effect which is produced by the discharge of a quantity e of electricity measured in electrostatic units.    It may be shown that c has the dimensions of a velocity.    Its value is c = 3 • io10 cm./sec.
5. Definition of the Magnetic Current—Following the analogy of the electric current, the magnetic current which passes through any cross-section q is defined as the number of units of magnetism which pass through q in unit time. The magnetic current divided by the area of the surface q is called the density of the current, and its components are represented by sx, sy, sx.
Equations (7) express the fact that an electric current is always surrounded by circular lines of magnetic force. But on the other hand a magnetic i current must always be sur- D . C               z
rounded by circular lines of electric force. This follows at once from an application of the principle of energy. Imagine the rectangle ABCD of Fig. 82 traversed by an elec-
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FlG< 82> are dx, dy (Fig. 82), and through which a current i' = j'z-dx dy flows in a
